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AB STRACT 

The study examined the effects of a pre-training 
general imitation experience on the learning of manual signs by 12 
severely mentally retarded children (8-14 years old) and compared the 
effectiveness of three training methods — imitation, molding, or both. 
Ss were exposed to a pre-training experience consisting of either 
free play or general imitation training. Ss were then taught to 
produce nine manual signs, three by each of the training techniques. 
Post-test data revealed that Ss receiving the pre-training imitation 
experience produced a greater number of signs to criteria and a 
greater number of correct responses to the sign stimuli. Ss responded 
more frequently to sign stimuli presented in the imitation alone or 
imitation/molding training modes than in the molding alone mode. 
(DB) 
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ARiiTRACT FROM: T/ie, PAoctz di ng^ o£ tlm foun.t^^ivth Annuat GatU nbuAg ConioAcnae, on 

Kitntat R^.t JVlw^tLon an d V(iv^topmtntaZl)liiabilitiQA {Maxell 20, 19S1] 

EFFECTS OF A PRr:-TRAIMING GENERAL IMITATION EXPERIENCE ON THE ACQUISITION 
OF MANUAL SIGNS BY SEVERELY RETARDED CHILDREN: A PRELIMINARY REPORT* 

Nancy N. Creekmore, MAEd, 
Special Education Program 
Purdue University 
West Lafayette. IN 47907 

Literature supports using non-speech communication, such as manual sign- 
ing, as a communication training mode with severely retarded persons who lack 
fun':tional speech and language abilities. However, little evidence exists to 
support the use of the techniques of either imitation, molding, or a combina- 
tion of the two as the most effective sign training method with this population. 
Further, the literature fails to address the importance of the existence of a 
general imitation system within each child as a facilitator to any method of 
sign training. The goal of this research is to examine the effects of ^^^re- 
training, general imitation experience on the learning of manual signs* by se- 
verely retarded children lacking functional speech and language, and to pro- 
vide an evaluation of the effectiveness of the three major sign training meth- 
ods. The outcome will facilitate more effective. communication programming for 
these subjects. 

The experimental method involved 12 subjecT,s who v/ere randomly assigned to 
a pre-training experience consisting of either free play or general imitation 
training. Each of these two groups were then taught to produce nine manual 
signs, three by each one of the training techniques determined in random order. 
Data were collected in an attempt to ansv;er the following research questions * 
for this population: 

1. Does pre-training in general imitation facilitate the acquisition 
of manual signs when taught by any major training method? Which 
method is most greatly influenced? 

2. Which major method of sign training appears more effective? 

3. Is there incidental expressive or receptive sign acquisition as a 
result of the pre-training and/or any given training method? 

The basic design for this research was a 2 ( pre-training : free plan vs. 
general imitation) by 3 ( training : imitation vs. molding vs. imitation/ 
molding) factorial. Training methods were treated as a wi thin-subjects vari- 
able, and pre-training was treated as a between-subjects variable. 

^(^^^^ It is essential that pre-1 inguistic questions of this type be answered 

^ to provide clinicians and educators with information enabling them to develop 
\ and apply the most effective teaching strategies possible to aid the severely 

handicapped child in the acquisition and functional use of an effective com- 

muni cation mode. 
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AbL:t:.racL 

Literature suppor'ts ivjinz noii-^|;eech coiniiiunicat i un ji.jch as lurtraial Ciiij;n- 
ing v/ith non-verbal, severely reiardeci persons. .Mo\vJver, llMle eviJonce 
exists to support imitation, molciii:.;,, ur a cumbinat ion c*]* the tv;o si^n train- 
ing methods as most effective wilh ihic 'j^'^'^JP* I'urt.her, thu liieralure lails 
to address the importance of the oxistorice of a /-.erieral imitai .i- r; system 
within each child as a i'acilitai.ur to any mui.hou oi' si:''n ^rainln;-. The pur- 
pose of this study was to examine tlvj eiTccis oi" i»rctraini /n^neral imita- 
tion on the acquisition of nanual sijnii.- by severely reiarded, insviiution- 
alized children when each of the sini traiiun,', mei h.jds are i.:sed. 

Subjects v;ere presented with a pre-lrainin/,; experience oV eiiher free 
play (control group) or general imitation training (experimental c^'^'-U-^)* 
Following the pre-training period, each ^a' the ivx- [^r-uup:: Viere then taur;ht 
to produce nine manual signs, three by each ol' the tr-aining methods: imita- 
tion alone, molding alone, or the two in combinat j np,, l^osults inuicated that 
the experimental group produced a greater wumbcr* oi' sigriS lu crit.eria than 
the control gi'oup, and a sig;nii'icani iy great er namber uV C(..T'rect responses 
to the sign stiiiiuli than control subjects, l:!xaminatiun oi* post-test data 
revealed that experimental childr*en responcied si .."hi rLcani iy iiK^r-e of't.on than 
control children to the post-test stimuli. Subjects also rejponded more fre- 
quently to sign stimuli presented in i he i.ini.i 'ii ion vv i.;tii t atiuriA'i'^lding rrodes. 
It was concluded that a pre-Lraining in general imitation appeared to.,, have 
facilitated the ability of the severely mentally r'etarded subjects in this 
study to produce manual signs and to„. form a resixinse set, TeachJii^'; and clin- 
ical implications of the research are discussed. 
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ErrectD or Gcnei'al iiuilaUjjn I'rc-rrainlnr un viif ;^ciiuijit lon oi' 
Maiiual SiK,ns by oev^^rcly ikC'lat'ded Chil ii'Lii 

One of the inorA pervasive i)r'ub.u'ir]G aiDuri/j; inoiiMlly rv--a!vlcii pcr'- 
sons is disorders of communication. . . . uvcr 70% liavo aoirio 
ibrm of speech problem, v/ith tnany of the more sevoroly r-euarJed 
havinr no functional speeclj (l-rijic-u a LK^yu, 1979, ^01). 

Attempts to train severely retarded individuals io use oral cuamunica- 
tion in a spontaneous, functional manner have njet v;iih limited succ(.3s v;hen 
a developmental model vras employed (Graham, 1976; Sch.ioi elt^uach Lloyd, 
1974). Remedial approaches have been somewhat mere success I'ul v;ith some 
clients (Guess, Sailor, & Bacr, 1977), out dcspit.e vaivio'l av.t.empis, t,here 
still exists a group of severely retarded clients for whum vor^-al lanruar^e 
!-rainin£^ has been unsuccessful (Fru.stoe & floyd, 1979). Much information 
has been gathered regarding the efficacy of using signing as a communication 
metho:! for the severely retarded, non-verbal ch.r^d (for revievjs, see Fristoe 
u Lioyd, 1979; Kiernan, 1977; Lloyd, 1976). Three of the most common meth- 
ods used in training sign are imitat/ion, moldlti/;, and a ournhinat-ion oV the 
two. One of t.he most critical questions to be considered in teachiag a 
manual sign system is: I^ich teaching method v;ill be most effective? 

Imitation has been defined as a type of training which does not involve 
c''rect contact wiT:h the subject by the trainer, but does involve an active 
collaboration on the part of the subject (Fouts, 1972). The subject must 
simply watch the trainer, then imitate him. Imitation is dependent on social 
circumstances (Bandura & Walters, 1963), and is enhanced by an affective re- 
lationship between model and subject (Flanders, 1970). Striefel (197^) 
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t.iefines Lnrltat ive hohavioi' a:j LiicLudiiir; iwtj CiJiMin.Jiu'ni .;, ; i) i iie UAuw.ujr ul' 
one pei'oon must be siriiilnr' to i.liat. anuthoi', anU dj viie uniiav Lve i'e;:j['r^nije 
must clusu.ly roliav/ the aclio!) o\' ilio rir-si jjerDLti. it 'jtijuld b;.- like look- 
Uhs in a mii'iMr* and aeeion; a LieiayoU rvi'lecl itui ^'V yywr ^)v;n behavi'jr. 

Thet'a are no i'epor\.3 oV nai-rnnl chi ldren u]Jur U'l-n ;". v-; voar*^: <jV a.,c 
bjin.i^ unable lo linilale (Hukkoiiu i I'Vocdman, lU'fo) . ilL^w vtji'', ii liaa bi/on 
ivpui'Vcd llia^ i.n u^iw \ jlVi^-u y^ai' i-lii ..■''Vvird;. 1''":iiM';| Lbih;!-.. h ((-nL- 
in;:il.ii:ulionalj..:c\i , ei:;:l'jt ncnij.u..' t i ' uU ■ nial i ;:cd ) , i:ni::ii.i v ; [■^:li;.ivijji' v;a3 n^'^ 
de*:.ected to any ::;1^5d[ 'leant, duvjroo J:: any chilu (■ i;.a'aJ r:: cl: , 1972j. Kurlher 
sludies (Talkinf^ion (Sc Alt.mar:, llJ73; Aiimar:, ialk i u; :i u:: , ^ilClcVu.l, Vj'Jcl; 
Spradlin U Girardeau, 1966) also indicate t.hat. Geveroly ret.jvuoJ rjubjoct^:: 
do not show spontaneous imitation. Despite these r c:por^..'?^ several studies 
support the idea that severely retarded subjects car. b»j t-rained t u t:.i^neji- 
ately iraitate a modeled response (Hekkema & Freodnnr., 1978). oGveral len- 
f/ua^^e traminrj pror.rams for the sever*ely ^ jtar-ica ar-f-: bare-: irai t at Lve 
responjc^es (e.g., Kent, 197h; Guess, Sailor, Po.er, 197G; Tav^.oy d dipsher, 
1970). I^oldinc, or f^ently rorx-^in/'; t^ho subject to latke a passive inovenient 
(Fouts, 1972), has been found t.o be an elTective t.r'ainin''- })rocodure with 
both autistic children (Lovaas, Berberieh, Pcrlorf, & .Schriorter , I966; 
Bonvillian Melson, 1976; Donellan-V;alsh, Gossa/^^, LaVifj;r]a, & Schuler, 1976; 
Schaefer, Musil, & Kollinzas, 1980) and sevor'ely retarded children (Baer, 
Peterson, & Sherma::!, 19b7). Molding is dcilncd as p".}sically moldin^j; or 
forming the hands and arms of the subject Lnt.o the a{4)ropriate position for 
the sign (usually in the presence of an objecu or acti.;:i t.hat represents 
the sign) without modeling the sign for the child (Fouts, 1975). Bonvillian 
and Nelson (1976) successfully taught signin/;; to a mute autistic boy through 
molding. Striefel (197^) presented an entire book based on th^ premise 



that. uhJ Id i ii''; ,iiiU uhap.lii^'^l'adj.iu , iiaul t i- t>Mcli MJ'.ii i'Mu 

Ali.-ii0U{"h i.i'ickor (.U^'/.'j li^ci juc>.;^=,::: i.i. w.ww i n, i i • i.i v; i n.i n/'i 

usinr; a irainiii,; ju'^iuuiicu vl' .imi ' ai i v». -i ji, r.ii a-i; n-,! aiia a i , ,M-t 'bj^.'Ct. 
Urainin,:, Ihe us^^ oC i.milavaon pot' ...o aa a piuv. Llih;; iiKjih )(.l \\jv l.oacliJ.a/, 
haG not be^ii advocaied. 

i laybeiTy il976) boiievui^i iliai M-a i ni n,j ima b wj- iV-r- ai. -a at'»: aa varvied 
as the methods lor tuachiiin; speech, She :jtated tliat riioldin^'; .i.a rnoat useful 
Tor teachini,; oigns vjhich take the ehai^o oP tlie object thoy deiK^t.o. She 
teaches molding; thrcu^^h placini^; Ihe object, in the child* 3 hancJ, then re- 
moving the objecL while keeping the cliild's handshapo the same. Mayberry 
considered "shaping" similar to molding but v/ithouv the use of the r^eferent 
object in training. (This definition of "shapin?^," is unlike the more common 
behavioral definition of "shapin^^," v;hich Is (JotinLMj as fev;ardi.n[^- succes- 
sive approximations to a correct response.) She feeJs that i mi < at. L'jn should 
be combined with molding for trainin.^; sifj;ns. 

Most resear'chers aj^ree that-, de[^endin/;, un t.he child, the method of 
molding or a combination of molding, bohavior'al shaping, and fading are the 
preferred methods, and are usually paired v;ith speech. Mo available studies 
support the sc^e use of imitation as a training method, alt-.hough many agreed 
that imitation may be the ultimate i;;oal and iliat'. imitation and molding may 
be paired in training v^;here beneticial. Even though molding, imitation, 
and a combination of the two are the major tectiniques used in the teaching 
of sign, no one has systematically irivesti.rated the relative effectiveness 
of these three methods. Because of tlie dif ficui* iea a retarded child has 
in producing true imitative acts, a majoruty of the research training in 
signing for this population is done through molding. However, a search of 
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t:he literat.ui'a rovealeU no object. Ivo ;jl iuli.oi.; utkIucIu I \ o .lei enin.nu v;lieMior» 
ov not iiioldin/i would bu t he myjA. eCCocl lvi,! t-r'n i nLii/j; nK'i h(j,,| \\^v l uacli Ln-; 
:-vL//.n.inij; i£ a dilld ix);jLieJL5L.i(l Mk; i l y lo iiiiiiiLv|,L:.iU..l,v itnli aj.u u ro,.;|xuiu(j . 
KurM.her, no one lias oxaniLnotl t lio lM'iV'cI r»r I'vnup i i i.ni i.aM* 'H i:' a fivj- 
traininf;, experience or iiru.i;.atj.un a.'j a inoiliod m' aLr.;n ii'alnin;,, atul ii.:] ()o;j- 
r.iblQ racilital.lve ui'l ect. on i he inold.i U';. oi* L'.'[i]Lunal.J ..ui m^>J(J Ln^y i.uua.ai Ion 
Kieihods of teachiiu: 

It is essential that pre-llii/';nh^t,ic quoLit ion:j of thu) t yi^o bo answered 
t.o provide clinicians and educat ors witli i nlV)i'iiiat.ion oii ibiin/; thorn l o de- 
velop and apply the most effect ive toachiu;': o^r-at c.'Mas jKJSsiblo t^; aid the 
severely handicapped child in the acqui:jit.;on and funct^ional use ol' an 
effective communication mode. Therefore, the pur[jose of t.his study was to 
determine the effects of a pre-traininf; r^ei^eral imitati(;n experience on t:he 
acquisition of manual signs by sevurely roiai\lod cliiidi'en. ilore specific- 
ally, the effectiveness of the three primary slrn t rainin,^^ methods (imita- 
tion, molding, and imitation/moldin^'; combined) was systematically evaluated 
for use with severely retarded children, and attempts were made t/j deter- 
mine if building in a general imitation response network would facilitate 
correct production and retention of the sign oi]CC; production v;as ui^istered- 
Finally, the effects of general Jmitatlon as a pre-tralnin/^ method on inci- 
dental learning of comprehension and ex|>ression (.^f sir;ns that^ iia'i not bfeen 
trained was examined. 

Method 

Subjects 

The subjects were 12 severely retai'ded (as defined by the AAi-ll) classi- 
fication system, see Grossman, 1977), non-verbal children (MA > 18 mos,, 
CA 8-1^ years) selected from New Castle State Hospital and Trainin;.'; Centeni 
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Add It tonal coiiijti'aintf; on ijubjoct uotoci iun woiv a.:; t^jltH/:-): (.1) Vlu* 
jocta had no prc;v.l^-)U3 iraiiiiiiL'; in ljJ./'hJ nv;. Thi:; il* 'i (;riiii mi i^.n v;."i:'. laadt; 
il"U'0U'';h t.he use ut educatit:nKil rui^'.M'i::, paiu.Mii:.;, c.l i iiic i:in/i...':icli'.-r':J, 
aidetj, and other' Unowlod|,;eablt' lAMitaclo. (j) :.^nl\i' t:: i/ur. - c.l ..1 iii^i- 
iiii.Lt.atj.vo by [ui'enlL;*, loauhei':; V^--l i iiici , :ini Milt ij - i . ' ' ixi'^-r':;, and 
any I'ormal or* int'ornal leiM meaLiunea avai.labio Lri the i'- clm u\' l.nc cliiid, 
(3) The Jub/iuuU;* heari.n.';; v;a::) within n^'i'iiial limi';;; a-'titi' '.! a:;. W' Ija;..' 
irneater than 25 db HTL in the better ear' L>vcr' the v:\\u-i.: oi' UOO-r^OOO 11/'. ab' 
determined by pure-tone audiometry conducted by the hL'L;i>ltai, ucin-'; behav- 
ioral audiometry such as Tangible Reinforceiiicjnt Opcr'ant Condlt.ionlnj;^ Audio- 
metry (TKOCA) (Cox & Lloyd, 1976). (4) Mo si^:ruricant , uncorrected visual 
problems v;ere reported f'or any subject in his/her hospital r-ecords. 
Design 

The basic design for this experiment was a 2 (lu-e-tiv.) Lninr;: Pr^eo play 
vs. gener'al imilat.ioM) X 3 ( trainJiiij;: imitatjun vs. mddinc. vs. inii, t P iun/ 
nioldinf^) laetorial v/itdi ti'aininr; method trvate'd a;.; a v/i thlrj-JuL^ec^ s vai'i- 
able. The dependent var\iables of primary interest, v;ure: 

1. Number of presentations of stimulus uritil curr'oct [-r-oduction 

2. Number ol' responses I'Oi^ session i^er s.i/j;n 

3. Number of sessions to correct sign production mastery 

A. Number of sign productions retained one day aft^er master'y 

5. Number of receptive signs (nine i'vom [^r'u-test) connect in i)ost-test 

6. number of . expressive signs (nine from pre-test) correct in post-test 
Stimuli 

All siijji stimuli which were employed '^'^ ^hc stuviy met rhe follow i.ni^ 
criteria: (1) Signs wcr-c low in i ransparotjuy , as del <.aa:ii ml:-; by hl^^yd and 
Fristoe (1978), (2) No sign which r^epresont.od a natural .'■•e.;*ure d' a chilrl 
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UUl uul reiii'i'iitnii aity ^ ^iv.ii .lal,M,i' 'i i ii" ' ;;i )!,.■ hi ivi'"i;i. ilO All 

jJ.fjiUui cll.);JOM iVuiil tin: ■ ;;j l^t r'l J j.„.!LLLV ' i "i • ' ' ' i ' ' > i i U ' ■ t . , 

:':iauln.Loi', Iv^y, .L9VL)). Tin,' nUu' uJ Mma' r'ly . '.l."^ ' ■ • , ^'-r a.'-' wwihj 

1) APPLt:, 2) iMiUSS, 3) inn':, A) IKAT!!, rv\!]IV, ;u:v\:., Ci'Ail., 
WATER, an. I 9) I'UHK. 
rrucedure:.; 

Two experimenlers |)arl.icJ.pat.o(i in tha la'apai-al jori, i.r'aiiiln'', anii IcGt.- 
ing of each child. The experiraenlers wore boiTi female and of ai)provlinately 
equal a^e. They received equal Iralninr;; in ;n'ocodural adrnini:jyra}.ion. 
Both experiiiienierG trained aubjects under all conditir^na, and aubjecta v/ere 
randomly aasigiied to an exi^erimenter bofore experimental procedurea beran. 
Each experimenter waa i*ea|iL>n;;.Lb.lo I'ur ^<iifj-hali' t'l" Uu i^ial ;:a!fi|)le. 

In the procedures which v:cvc viilo^t taped (pre-t eai j rir', tr'ainini';, and 
post-testing) the cauiiera was in a iMxcd pHjaltiuii. Tlio experiiiK.nt ur turned 
the caiTiora on as her subject entcax'd Ui-^ i-n.^iu, ami tat-ned ii. <jVV a', thu end 
of each sessioii. 
Pre-Tests 

The subject pool received a general iinJ-tation pro-tea t to coni'irm that 
all subjects were non-imitative for the purpose ol' this study. This pre- 
test consisted of the nine niatiual signs listed above, and the first nine 
gross-motor movements identified by Bricker and Bricker (1970) as easy to 
imitate. The total of 18 stimuli were randomly ordered and i)resented to 
each subject in the following manner': 

a) Verbal stimuli~"Look at me," Iblluved by examiner turning the 
child's head toward her and tilting Lt up to gain eye contact 
if the subject did not exhibit, this apont ancoua]y . 

er|c 



to Vui'tAtl ijluiiuXi— 'Mk^ ihin," I'dhH'Jul \.y t'ir::! .ii.in iV'-ni Hio 

In ,)nM;';lnf': .i Mi^-'ji ri':.uii>ii;,ic *<*t'i'i ' -r ii,* rr- i ' , ' > lii" 1 iiihi(|<: 
U'au r.i vLMi U.nl.i! ipii, hiO . lu rd Inini • ^ 'i iTi ; ui m i i ■ i Miil/Mi* 
iiiovoiiieiil, ivj w ^Ll iDlVla.l. :.i!uJ riui]. i-'luccirrn' .>l' Mi'>.; j.i.Ti In 
relal ion l.hc oubj».\.'i bt>M\' w't;; MUTrci . fir -i' hk -vt.'- 
ments liad to be prwincecl coru'octly wit-hin i ho 10 yjucorul iicirj^ij. 
Verif'icalioii of corrcciVlncurToci. r'c:jpon3o:j m:\ik: by vv;o ex- 
ternal jud^jes who wero proficient, in Gi-n;iniT. They roi-oined the 
percent, of ar;reerneni- on encti ruLJi^onoo :jfjOM un Uio video lai^i. 
One-hundred percent afx*^ement v;as rc*iuired Vwv t he ciasciricat-.ion 
of any response as imitative. Subjcct-s vkt'o ciassed as non-imi- 
tative if they wer^e not able to imitate lb of the 18 stimuius items. 
Since all subjects had to be forced aitc.^id lu^nr: than thr''.;i; tunes 
during the pre-test period, they wcn*o all tr'aJned in attr^jdi n*- b'jhaviors 
prior tu their pre-tr'aining experience. Attenlion Iraininr; Ibilov/ed the 
first seven steps described by Tawney and Hi[J3her (1970, pp. and 
was reinforced, in t.he manner t.hey derxrlbed, wJa.h toucli and vei'bal [.)raise. 
Criterion for each step was five minutes of coi'i'oct. [H:}r ['ormaiicc with mini- 
mal reinforcement. All subjects were then required t.o demonstrate an under- 
standing of "Show me , " and demonstrate the ability to touch items 

on request. Any child unable to do this was trained according to the method 
described by Tawney and Hipsher {1970, i^p. 69-72) :;ubst.i,t.utino "3how me" 
for "Touch" as described in their trianin^', procedure. 

The subjects also recelveil a r'ecopt-ivc s.ir;ii pre-t.o:jt (vi^ieo taped and 
viewed) t:o confirm t.hat each subject, lacked recepbivo :;irri.n;'; ski lis. The 
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w.ui ci.,niiiitn(il<..*d "l^Hil: ,ii iii'.','' Mi»..'ii ".''Imw hi- " vilulM ih,. » -a.-iihJ ih r r>'nii^'«l 

^iiu uT I, ho in'o-i <':5l, i.i.it*;n;i. Tin* ulii lM albn/rd IQ .u,;* , .n |, i iV'Hm ' hn i iiiie 
^'T Miu' ux:ll^lllK'^^•J [n'oiluci. ion i" iiulicMr (hy poimini;, i-uuuiir;, - Ij.,) i ho 
o.ofi'oct. ri.;j[)c)n:jo . 'I'hi:; V)M\ Tur niiiw :jh mm. Tf-iji;! w^n'*: M'I- 

n.l;:jt oi't 'i.l riV'.* lUiios iwer a iv;;' \:\y pi to, id iKh ..uhiinM {■ioiiu'i.'. 
I'ol'uront.ij ucvo Ll,.iuno( I in ivind^Jin *jr*!in' lui' ro^ h ..Mii 'd h.[|, j i' ;i 
child reL5|)0!Klod curoecily Iwo mav^; i linc/.'j ovd kd' I'ly.' |)ri':.:'jiii;.d i.. 'O.j I'^i' 
any ono :j:if;n, lie would Ixivo boon cirioijijd a;j havio': pr":vh , !.n n;' ' ;o of 
L;iK,nu and boon inolii'ible JVt mo :jhidy. i!( 'W'.'V',:r, \v .luhji-.t oa:: d' i.onnhnoo 
t.o have any rccoplivc si,^n sUiL.Lo by l.hia pro-i u.:;* , /o. ' he ..onc.luo i ori 
I^^^^'^-leslln^^'; and abl,onl.ion tr'ainiii;;, uliu- .12 ;:;ubj*>ca;j ij'^iv naMip'.riiv riL;.;ji/jied 
lo one od' two ;-;:rou|i:-; — QniMvd I'l' t'ixpind iin miI a I wiUt oi;-: ;:ob,i<^d:,; in ':i(h riv'Ui', 
i're^Training Experience 

Conlrol Group > Each subjocL v;as br'ou/j,ht. ini.o idiu playroom oi' Lhe ho3- 
{dtal and allowed lo parlLciiuto in froo [)I;ty act, i vi i i o:; wi Ui .avallablo 
materials. The experimenter was with the child, and participated in the 
child's chosen activity, and interacted with liiin/her'. iV lb j child did not 
initiate play activity, or engaged in self-stimulation activ i.ties, the ex- 
perimenter initiated activities and en/';ar:;ed the chilii In play. No training 
took place, and imitative activities (.if thoy occur'rcd) v;ore not follov/ed 
by presentation of food or verbal praise. The purpose of this experience 
was to increase rapport, and minimi^^e the efTe«:ts of experimenter contact 
vs. non-contact. This phase ccnisisted of V\vy :/nisecutive days of contact: 
two 30-minute sessions {)er day per* child. 7'he assi/;/imont lor specific time 
periods for any given subject or condition was determined randomly. 
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Experimental Group > l^'or the sainc aiuounl oV time, and in the saxne lo- 
cation, these children were in one-to-one contact v/ith the examiner to in- 
crease rapport plus receive t r'aLnin^;; in Imi.tat ivc i;!:i.lls. The lii:;t. of 20 
gross-motor movements described by Dricker and Dricker (1970) v/ere used in 
training (the first nine of v;hlch were included in luv-testux';) in the order 
suggested. No manual signs were trained during this period. The training 
procedure described by Bricker* and Bricker* (1970) wa^ followed, usin^^ "Look 

at me," and "Do this . " The experimenter perionned the stimulus, and 

10 seconds was allowed for the response. Behavioral shaping vof successive 
approximation and fading were used in training, but no moldin/': was used. 
Reinforcers were in the form of food and verbal prai^o. 
Training 

Each subject in the control and exi)erimental grv^upo received training 
to produce the nine signs used in the rocei't.ive :;i/-n pre-tcst., Thr'oe si/'ns 
were trained through each training method: imitation, moldin;.^;, and imitation/ 
molding combined. The three signs trained in each method v;ere chosen in a 
randomized manner, with the constraint that no more than tvjo of the signs 
would be produced at the same place relative to fxjsit.ion on t.ho body. This 
constraint was necessary to control for the po>s:,;i bi 1 idy tlKii. L;«mio retarded 
subjects may possess an ideosyncratic aversion to a particular hand/body 
placement, and because literature on the acquisition of manual sir^^ns suggests 
that some signs produced in particular positions itey be ac(iuired earlier 
than others. The researcher wished to avoid any possible ineciuality of sign 
production difficulty across training methods. 

There were six presentation conditions v/hich consisted of all possible 
presentation orders. Two subjects wer'c r'andomly assi^^ied l.o each presentation 
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condition. Each i;;ubjecl. wa^j tr'ainv?cl l.u iiKu^it.er'y or- r:iaxi::iii:M r-r'oducli' n t.ime 
{Ivjo vieeks) on the t.hree si^.griy in each trainin-'; rnelhofJ botoi^e:) be/-innLn^': 
training in the second method in t.heir i.»rosejntation condit ion. 
Training was conducted in the l ulluvnuj:; nnnror*: 

The examiner said the commands "Look at me,'^ then "Uo ihis 

At this point, the picture relerent uf the si,;j;n to be trained was shovn:^ to 
the subject. This was followed by the examiner producing the sign in the 
manner necessary for that training method. The subjects v/ere allov/ed 10 
seconds for a response. Tf no response was made, \.he subjoct.s v;ere prompted 
in the following manner: 

1. Imi tation — experimenter rui^oals the cur'ivct r*us|Kjnje once witli his 
own hands. 

2. Molding — expeirmenter molds the child's hands into correct response 
one additional time. 

3. Imitation/molding — experimenter t-ouches or [^oiiii s to tiio part of 
the body where response is to be made, or examiner completes the 
response or makes part of the response on the child's body. 

A process similar to the fading procedure used by Lovaas et al. (1966) was 
used in the molding and imitation/molding methods. 

All correct responses with or v/ithout prompts were reinforced v;ith food 
and verbal praise. Individual sessions totaled 30 minutes, consisting of 
approximately 10 minutes spent on the training of each sign, twice a day for 
10 days. The time of each session was adjusted as mast:er'y level \^;as reached 
on a given sign. Correct production was determined with some flexibility on 
articulation, but general hand configuration arid /or moverfient, along v/ith 
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initial and final t-i^jn placement wan connect, 'ihe entire training pro- 
ceJiiro v;a3 video tupeJ allowin^.^ the ';>:tcrnril .jud£:;c3 to validate Gubjc:trj' 
responses after^ eiKh sc^itiion. 

All subjt^ci.j vivrc trained to iirijlei'y ( [u^^^ll^ction ol' each si^;;n without 
proinptc three linic^ .in succession durjn^^^ a tr aining session) or naxin.um 
lime (20 sessions) Tor' each si/31. Ton ;::!:c^.iiJs were allowed for a iX'Sponse 
at^ter each stimulus {'resentaiion. I-', r all subjects, each 3i/j;n '/wiis t rained 
in succession [siiji 1; sign 2; sirn 3; so^iu^^nco repeated) wit>h one trial per 
si,-;;n. At that tiiae, thic raistered sj._;n w:i3 ijiiriiinated from the training; pro- 
cedure, and subsequent trainin^^ sessions w^jre short.ened by approximately 
10 ninutes. This procedure v;?.s repeated for subsequent sicn ma'steries. 
Post-Test 

One day af^ er each subject reached niasr.er'y on a [^iven si^ji^ that sub- 
ject v;as post-T^ested on production ot that sif^i when presented with its 
picture rel'er^ent. Correct t^esponses wore roinfor'ced, and lack of response 
was prompted as per training. Each subject was also post-tested on the nine 
signs which wer^e used in the imitation prc-tost and the t^eceptivc sign pre- 
test to determine if incidental, expressive, or receptive learning occurred. 

Results and Discussion 

The use of non-[ arainetric statistics was r-equired due to the fact that 
much of the data did net meet the assunptlon of homogeneity of variance. 
l\^en exaninias the results of the training rK:asures, the number of times 
subjects reached criterion uero compared between control and experimental 
rroups. The experimental group (which received general imitation pre- 
1 raining) appcar^ed to produce more signs to cidt.erion than the control gnjup 
in raw scores, -lov-'ever, when the Fisher's Exact p v/as conducted, the r^esults 
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were only marginally sienificanl (Fisher's p = .06). 

In order to employ a more sensil ivu depondenl measure belv/een ^^^roups, 
the number of correct responses per session vir.vc c(napnrod betv/een r^ruui^s. 
In order to correct for the number of opportunities subject.s had to respond 
-orrectly, each subject's total niunber of corr'cct responses was divided by 
the number of sessions he/she was presented for each tar^jet sign. The Mann- 
VJhitney U test revealed that the experimental >^roup had a significantly 
higher number of correct responses than did the control group (Mann-KTaitney 
U z 4, p <.05). 

Paired comparisons between each of the three presentation order times 
(method presented first compared to method presented second compared to 
method presented third) and each of the throe sign training modes vjere con- 
ducted, IIo significant differences between times or modes v/ere seen (alpha 
level _ .05). 

Since no maintenance training was included in the study, it v/as not 
expected that correct responding would be maintained through the post-test 
probe. However, a point of interest v;as to determine iV the direct effects 
of sign production and generally increased response to stimuli from the 
imitation pre-training group were maintained. Therefore, "incorrect" and 
"correct" responses on the post-test were collapsed into a general response 
category and contrasted with a "no-response" category, 'ihe Mann-V/hitney U 
test revealed that the subjects who had received imitation pre-training 
responded significantly more often than the subjects in the control group 
(Mann-Whitney U = 5, p v.05). 

In summary, the results indicated that the ex[)er\Lmental group who re- 
ceived a pre-training, general imitation experience produced a .greater number 
of signs to criterion than the control group who received only free play. 



The experimental group also produced a Gi(:;niricant,ly (.';i^eat;er marnber of cor- 
rect responses to the sign stimuli than control subjects. Examination of 
the post-test data revealed that experimental children responded si^inifi- 
cantly more often than control children to the post-test stimuli. Subjects 
also responded most frequently to sign stimuli presented in the imitation or 
imitation/molding modes. Therefore, it appears that pre-lraininc in general 
imitajoion skills appears to have had a positive effect by increasing the 
subjects* chances of success during productive sign training, and their 
ability to form a response set. It may also tend to increase the level of 
response rate over a longer period of time. 

The results of this study present numerous poGsibili.ti.es for researchers 
in the area of nonspeech communication with severely retarded, nonverbal 
individuals. Subjects who were trained to imitate gr'oss-motor movements 
prior to being presented with manual signs learned to pr'uduce a greater num- 
ber of these signs than subjects without imitative skills. This leads one 
to think that gross-motor imitation may be a facilitator for signing. In 
the process of training severely retarded children, teachers and clinicians 
are often so anxious to develop a form of functional communication for the 
children that they enter into this training without adequately considering 
prerequisite skills which may be essential to their goal. Perhaps training 
these individuals in gross-motor imitation is a link between cognitive stages, 
and will allow the children to progress more ciuickly tov/ard functional com- 
munication. Experimental children in this- study also produced a signifi- 
cantly greater number of correct responses than did conLrol subjects. This 
further supports the notion that training in gross-motor imitation prior to 
the presentation of signs not only produces a greater total nimiber of signs, 
but also produces significantly more correct signs per session than control 
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subjects could produce without this training. 

Perhaps equally as important, children who were pre-trained in gross- 
motor imitation were able to respond more often to si^^ stimuli than control 
children in a post-test situation. This seems to indicate that retention 
or generalisation of the response set is stron^.er in children v/ho are pre- 
trained in general imitation. Even thou^^h extensive research needs to be 
conducted in these areas, teachers and clinicians may find this approach of 
immediate value, and may recognize similar positive result/j in their dil'fi- 
cult clients. 

In terms of sign training modes, pre-trainin/;" in /-^ross-motor imitation 
facilitated the production of signs in both the imitation and imitation/ 
molding modes, Thereibre, this pre-tr'aining was Ibund lo incr^ease subjects* 
responses to the greatest degree in the tv/o teaching methods most frequently 
employed by professionals. This duplies that teachers and clinicians can 
continue to use the sign training mode oV imitation/molding v/hich is curr'ent- 
ly preferred. However, if clients have been trained in gross-motor imita- 
tion, the imitation/molding method may produce even gr*eater results. Further, 
pre-trained children may also be able to benefit equally as v/ell from imi- 
tation alone, which is the easiest method to employ. This may result in 
more efficient use of valuable teaching time J'or professionals. 

Overall, for subjects in this study, p^^e-training in gross-motor imita- 
tion a. . ared to increase their success rate during expressive sign trainin{5 
and their ability to form a response set and maintain a higher level of 
response over time. However, this study simply scratched the surface of the 
problem. More research is needed to verify and extend these findings. Rep- 
lication of the study with a larger saini)le and longer training times in each 
signing mode would strengthen the usefulness of these results. Also, the 
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inclusion of a third group of subjects who receive an equal pre-training 
time in sign production with the various r/io thuds is su(.::j[i;e3ted to help iden- 
tify the cause of the results. 

Despite the limitations of this study, these results can be directly 
employed by teachers and clinicians with their clients. The main ^ocil of 
these professionals is to promote functional communication in a noncommuni- 
cative population. While a sin^^le most prelerr*ed method to achieve this 
.•::oal remains illusive, th^s research places us one step closer to a possible 
solution to this complex problem. 
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